Abstract-For wireless fading networks where I source nodes Then, we consider the case of feedback and retransmissions wish to multicast their information to N destination nodes via on links, and compare the expected number of retransmissions a common relay, it has been shown that network coding at the for network and nested coding. Consider the scenario in Fig. 1 where l source nodes 8, designed. We find that for a given network throughput ideal S2 nested coding in many situations can lead to a significant increase S Q SM in transmission reliability compared to network coding. We also ... consider the case of feedback and retransmissions when received packets fail to be decoded. For the case of two source nodes it is -shown that by using nested codes the expected number of relay transmissions is reduced. However, for a larger number of source nodes the gain depends on the employed nested coding strategy at the relay.
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Various works e.g., [1] , [2] , [3] , [4] , show that network Fig. 1 . Joint relaying of data from multiple source nodes Se, 1 < K < M, i via a relay iT, where each destination node Di, 1 < i < N, intends to receive coding can offer significant benefits for wireless networks, the iinforation from all source nodes.
terms of throughput or energy. Many works consider separate channel and network coding. Since channel and, network 1 < K < MI intend to jointly broadcast their data via the coding do not separate in general for wireless networks [5] , it relay R. to N destination nodes Di, 1 < i < N. Since the is natural to consider whether practical gains can be achieved wireless medium is a shared medium several destination nodes with joint channel and network coding.
may also overhear the direct transmission from Se, where an Nested, codes have been originally proposed in [6] for example for S, is given by the dashed lines in Fig. 1 . If the the generalized broadcast problem with a priori information destination nodes are able to decode the overheard message at the receivers, and a related concept was used in [7] in from the source nodes, they can use this information as a priori the context of two-way relaying. The idea is that instead knowledge in order to increase the achievable rate region for of information words, codewords of different subcodes are the relay-to-destination broadcast channel. algebraically superimposed via a bitwise XOR. Since any A Nested codes combination of the subcodes is intended to form a good.
channel code, the effective code rate depends on the available
In particular, a joint channel-network coding approach has a priori information at the destination node. been proposed in [6] to address this problem. In this approach In this paper we compare the performance of network all data at the source nodes is broadcasted to the destination coding and nested codes at a relay in simple wireless fading nodes in MA+1 time slots. Each of the I uplink transmissions networks, where Al source nodes multicast their information consists of encoding a length-kf information word if with an via a common relay to N destination nodes. Such a setup is rate Rt = k /n channel code with the generator matrix G. a pical building block for network coding in wireless ad-At the relay, decoding the received codewords iT Gf leads to hoc networks [3] . Our Fig. 1 is modeled as an as in case 1) is applied with the difference that joint ergodic Rayleigh fadin channelwithnetwork<-channel coding by using nested codes (see (1)) ergodic Rayleigh fading channel with capacity with I = 2 is employed at the relay. , _2p
3) Routing: In this case the transmission is carried out in C =logyl1 do)' =iaa (2) four time slots. The first two tie slots are as in 1), cT~~~~~i n the third time slot X? transmits the information word where a/dP is the instantaneou.s SN:R, P is the average transfrom S1 to 'P1 and. '2, and in the fourth time slot t:he mission power, u2 the noise power, d the distanlce between same is d.one for the information word from 52. The trans:mitter and receiver, and p the path lLoss exponent. The throughput is given as T= 2R.
Co-nsider now the general case for arbitrary Ml and N in coding and also PMP codes (with a design rate of R = 0.2) Fig. 1 . For network and nested coding we require Al + 1 outperforms network coding. Also, routing is seen to be always time slots for transmitting information from the sources to the inferior to all other schemes. receivers where A time slots are used for the uplink and one for the broadcast to the destination nodes. Likewise, for routing Ideal nested codes 2MI time slots are required. We now state general expressions the previous example since the hexagonal cell topology seems (6) to provide a sufficient level of overhearing at the destination Proposition 2. For any Al' < A -1 it follows that An,, > nodes. Also, PMP codes lead, to an inferior performance due A,,. In other words, the reliability of ideal nested coding is to the increased rate loss for larger Al. always larger or equal than the one for network coding. Rayleigh fading. Let AR denote again the link reliability, i.e., the probability that the channel is able to support a We have discussed the benefit of network anad nested coding at relay nodes in simple wireless networks with fading chanPr(tj > Tn) = 'l-AjR)m-1 i = l, 2, 3. nels. In particular, networks with two or three source nodes The corresponding plot is given in Fig. 7 , where we have used communicating via a single relay have been considered. We have shown that for a given throughput ideal nested coding 00 jin many situations leads to a larger transmission reliability E(Tr) 
